Inhibiting Ras prenylation increases the radiosensitivity of human tumor cell lines with activating mutations of ras oncogenes.
The influence of activated ras oncogenes on the sensitivity of human tumor cells to killing by radiation has been an unresolved question in radiobiology. We have examined this question by measuring the radiation sensitivity of human tumor cell lines with oncogenic mutations in their H- or K-ras genes after treatment with prenyltransferase inhibitors that prevent the posttranslational modification of ras required for its activity. Using two measures of clonogenic survival, we have demonstrated radiosensitization in cell lines with oncogenic H-ras mutations or with oncogenic K-ras mutations when ras processing was inhibited by prenyltransferase inhibitor treatment. In contrast, the inhibition of ras processing in cell lines expressing wild-type ras had no effect on radiation-induced cell death. The prenyltransferase inhibitors themselves inhibited clonogenic survival in some cases, but this inhibition did not correlate with ras mutational status. Although treatment with prenyltransferase inhibitors and radiation resulted in a greater reduction of clonogenicity than either treatment alone in cells with wild-type ras, treatment with both agents had a synergistic effect on cell killing in tumor cells with ras mutations. Our results demonstrate that the inhibition of oncogenic ras activity in human tumor cells can reduce the radiation survival of these cells, suggesting that oncogenic ras can contribute to radiation resistance in human tumors. These results further demonstrate the potential of using prenyltransferase inhibitors in combination with radiotherapy in the treatment of human malignancies.